Introduction
The global financial crisis which happened in 2008 has triggered new regulation in banking, Basel III, which requires banks to have higher capital requirement. Accordingto the Basel Committee on Banking Supervision, Basel III requires banks to hold additional capitalascapital buffer. On average, the minimum capital requirement for banks is 10.5% (only counting capital conservation buffer), compared to 8.0% from Basel II. This percentage could be higher if countercyclical capital buffer and capital surcharges are included. This much higher capital requirement could cause banks to face capital gap, from which they would try to deleverage andeventually reduce their lending growth in order to reach target capital (Maurin & Toivanen, 2012) . Moreover, recent years, due to financial deregulation and development, banks have involved themselves in various activities beyond their basic ones, such as insurance, fiduciary services, securities underwriting, etc (Sawada, 2013) . Because of these conditions, banks would have started to diversify its income source from its traditional activities which is giving loans. This condition gives rise to concerns as to whether banks should diversify or retain its focus on traditional functions. Furthermore, there is also the question whether the diversification could increase its value and decrease its volatility.
Based on previous research, there are two different sides to explain effects of diversifica-tion on return and volatility. On one side, based on portfolio theory from Markowitz (1952) , there is E-V Rule, which states that there is a portfolio with some assets within that could give the lowest risk with a given expected return or the highest expected return with given risk level. Aside from increasing return, diversification could decrease its volatility. Based on Kwan and Laderman (1999) , wider scope of revenue-based bank could give better trade-off of return and risk. However, the negative effect depends on what type of diversification activities, because there are some activities that naturally riskier, such as a bank's involvement in insurance. Based on Laeven and Levine (2007) , banks that shift to non-interest business and investment business, on average will be valued higher than banks that only specialize in traditional activities.
On other hand, Stiroh and Rumble (2006) states diversification could provide benefit, but it is offset by increasing exposure because of non-interest-based business that is fluctuates more and is not always profitable compared to the bank's traditional activities.
This research refers to Sawada (2013) that analyzes the benefit of diversifying. Sawada (2013) analyzes the effect of diversification on a bank's value and risk, which he divides into 3, total risk, systematic risk (beta) and idiosyncratic risk. His findings provide evidence that diversification has positive effect on a bank's market value. He also finds fee-generating income business could decrease all types of risk (total risk, systematic, and idiosyncratic risk). Unlike other studies, Sawada (2013) uses stockbased return and risk. Only by doing this, he could decompose risk into 3 types that is very important to know not only for banks, but investors as well. Sawada also specify non-interest income into 3, trading income, fee income, and other non-interest income, to be more specific of what kind of diversification that is more impactful.
We conduct this research because we are interested in knowing the effect of diversification, especially when the measurement is stockbased. As far as we know, most research of this scope uses performance-based return and risk (example, risk measurement from risk adjusted-ROA). By using stock-based return and risk, the information derived is richer as we could provide a deeper explanation on what kind of risk is affected by diversification. This study also contributes insight about diversification in emerging markets, (such as ASEAN-5) because the previous studies with similar methods are conducted in Europe and US, and Sawada is the first in Asia (Japan). The countries in our sample are countries that are known as the ASEAN-5 and we also include China, Korea, and Japan. Some of them are deeply affected by the Asian financial crisis that occurred between 1997 and 1998, and even Indonesia had faced bank runs that it requested help from IMF. But since the financial crisis, the banking system in Asia has undergone structural changes and integration, increasing consolidation. Up until the global financial crisis the foreign presence has reached on average 43% in terms of ratio of foreign banks to total number of banks in the host country (Jeon & Wu, 2014) . In the upcoming year, the ASEAN banking system itself is going to establish ABIF, which is banking integration in ASEAN that would make any ASEAN bank easily start operations in other nations in ASE-AN. Our paper also contributes to this upcoming integration in helping to inform those banks whether diversification could support their operations as well as the preparation for increased competition with other banks as ABIF is realized.
Literature Review
According to Stiroh (2004) as quoted on Lukmawijaya and Kim's (2015) , increasing non-interest income on commercial banks in USA can reduce the volatility of a bank's profit because of two factors: (1) Non-interest income has less correlation with the whole business than the traditional interest income; and (2) The expanded product line and cross selling opportunities related to the growth of non-interest income benefits a bank's revenue portfolio. Li and Zhang (2013) in China, showed that the decreasing volatility of net operating income was influenced by decreasing net interest income, paralleling the decreasing covariance between net interest income and non-interest income. The decreasing covariance indicates that the development from non interest income of banking industry in China will benefit the diversification activities. Interestingly, Li and Zhang also found that the marginal revenue from such diversification will continue declining gradually due to the high volatility of noninterest income than net interest income. This means that the preference for diversification can aggravate a company's risk, due to the additional risks that is larger than the increase in revenue. Hidayat, Kanikaka, and Miyamoto (2012) provides another perspective in a related study in the case of banks in Indonesia. The result states that the excess reliance on commission and fee activities are related to high banking risk. These risks arise from the volatility of income especially in the small-sized banks. Lee, Yang, and Chang (2013) found that in 22 South Asia countries, the non interest income activities played an important role in reducing the bank's risks, but not in increasing the bank's profitability. This is because the speed of reconstruction in Asia's various financial markets was not uniform after the financial crisis occurred. The effect of non-interest activity to the profitability and risks on Asian banks were varied and it depended on the bank's business specification and the country's level of income. Meslier, Tacneng, and Tarazi (2014) studied to see whether bank income diversification is beneficial for emerging economy from 39 universal and commercial banks in the Philippines. Their results showed that diversification is beneficial for Philippine banks because they have a different non-interest income structure. For an average Philippine bank, the share of trading activities in non-interest income is relatively higher compared with the average US bank. Most of the fee based income is obtained from traditional bank intermediation activities, and trading income is nontraditional as its growth is less correlated with net interest income growth. Nguyen et al. (2012) found that from 153 commercial banks in five ASEAN countries (Indonesia, Malaysia, Philippines, Thailand, and Vietnam) , the association between bank market power and revenue diversification had changed over time, suggesting that credit losses experienced by banks earlier, during and after Asia's Financial Crisis, encouraged ASEAN banks (especially those with market power in the deposit markets) to diversify into non-traditional activities to compensate their losses. When the markets recovered and loan demand increased, however, traditional interest-based business has become more important. Even after excluding the crisis variable, the result remained consistent across the models.
Another finding by Shim (2013) on US bank holding companies showed that from diversified banks that have broader sources of operating revenue, the probability of insolvency risk decreases possibly because more diversified revenue portfolios are associated with less volatile profits. Banks can attain capital savings by reducing portfolio risks through revenue diversification. Edirisuriya, Gunasekarage, and Dempsey (2015) found another things in his studies of diversified bank on South Asian countries (Bangladesh, India, Pakistan, and Sri Lanka). They found that stock market responds to the diversification with a high market-to-book values. However, at a certain level of diversification, market valuation and Z-score gives a negative response towards increasing diversification.
Effects of non-interest income on bank value (ME/BE ratio)
Portfolio theory from Markowitz (1952) states E-V rule, or expected return-variance of return rule, that portfolio with some assets within could give lowest risk with given expected return or highest expected return with given risk level. To create this type of portfolio, the first thing to do is to make sure to diversify the assets within. Diversification is not only about quantities, but assuring that assets should be from different background. In other words, banks' income portfolio should not only focus on one source of income, but from other sourceswith different characteristics. This could give banks a portfolio of income that is similar with E-V Rule. If all the bank's source of in-come has the same characteristic, it tends to perform badly at the same time, compared to if the banks diversify their income source and ensure that many has different characteristics. By diversifying in different sectors, they could lower the possibility of financial pressure,because of the bank's characteristic that is mostly highlevered (Diamond, 1984) . Banks that diversify as well as integrating human capital, information, and technology in a better synergy could increase profitability. Banks could allocate resources more efficiently (by reducing agency problem) with internal capital market (Scharfstein & Stein, 2000) .
Research that is done by Sawada (2013) and Baele et al. (2007) in Japan and Europe respectively, finds that when banks diversify income from non-interest income could give positive impact on bank's value. Baele et al. (2007) finds that from standard portfolio theory, cash flow combination from uncorrelated income sources would be more stable than from correlated sources. The explanation behind is already stated in Markowitz's portfolio theory (1952) ; firms that avoid investing in a group of asset with high covariance because of the same industry background could decrease its variance. That's why banks should diversify in order to ensure their source of income has low covariance. Kwan and Laderman (1999) states wider scope of revenue base could give better trade-off of the bank's risk and return. Yet the negative effects depend on what types of diversification is done, because some diversification activities are naturally riskier, such as diversification into insurance activities. Baele et al. (2007) finds non-linear relationship between diversification and bank-specific risk. A downward sloping relationship shows that banks mostly reduce risk by income diversification (but up to certain threshold).
Effects of Non-interest income on bank risk

Research Methods
Our study uses data from independent banks and financial groups with banking business units in some countries in ASEAN+3 (Indonesia, Malaysia, Filipina, Thailand, China, Japan, and Korea) from 2007 until 2014. We used the database from Bankscope for each bank-specific variable and we used Thomson Reuters for banks' stock prices data. We chose this period because of the limited data before 2007 on Bankscope and limited banks that are already publicly listed before that period. We also have some criterions for the sample similar as Sawada (2013) . First, banks should be actively traded, at a minimum of 80% of trading days in a year. Second, financial groups should have a consolidated report using bank format, so it could be compared with independent bank. Third, financial groups should have a bank as their subsidiary. Fourth, independent banks that are not subsidiary from financial groups are also included in the sample. By these criterions, our sample comprises of 54 banks and financial group and yields 378 total observations. The list of banks could be seen in Appendix Table 1 .
The main purpose of this study is to analyze the effects of income diversification on a bank's value and risk by using stock-based data and this effect could be shown from the following equation 1.
Y it represents stock-based bank's value (Market to Book Equity Ratio) and stockbased bank's risk (total risk, systematic risk, and idiosyncratic risk). DIV it and Xit represent revenue diversification measurements and control variables, respectively. We follow Sawada (2013) to modify the dependent variable, which is winsorized at 0.5% level to control for outliers. Stiroh (2006) and Baele et al. (2007) states that using stock-based value and risk would give benefits, such as forward-looking benefit of stock price and decomposition of risk into systematic and idiosyncratic. Sawada (2013) states that using ME/BE in particular as proxy could give a varied result because the ratio also reflects the bank's funding structure.
(2) Total risk:
In order to decompose risk from stock based data, we use estimation from market model (equation 3). R i,t indicates daily stock return of stock I at time t and R m,t is return of daily market indices at time t. For market indices, we use stock indices from different countries, according to sample banks' countries. By using daily stock return and daily stock indices, we estimate equation 3 for each year and each bank, so we obtain coefficient β as a bank's systematic risk. Then, from equation 3 we also estimate the residual. For total risk and idiosyncratic risk, we use standard deviation of bank stock return and standard deviation of residuals and we annualize by multiplying the standard deviation with the squared root of total trading days in one year. After we get the total risk, systematic risk, and idiosyncratic risk from the regression on equation 3, each of them are later used as dependent variables on equation 1 to find the evidence of diversification effects on banks' risk.
The independent variables that are used in equation 1 is the income diversification measurement, which is non-interest income proportion (that later would be decomposed into fee income, trading income, and other non-interest income). Sawada (2013) defines banks' operational income by adding total interest income and non-interest income. Specifically, banks' operational income comes from 6 components. These are interest income, fee and commission, trading income, other operating income, other income, and commission from trust accounts. Sawada (2013) decompose non-interest income into fee income, trading income, and other noninterest income, to give further explanation of diversification. Provision, commission, and fee is net income from commission or provision that comes from derivative transaction or net fee from managed funds (Siamat, Kusumawardhani, & Agustin, 2005) . Fee income is used to see proportion of fee income to total operational income. Trading income is the total income or loss from foreign exchange transactions, profit or loss from derivative, profit or loss from financial assets (Meslier et al., 2014) . While other non-interest income comprises of all income that comes from operational activities, but not directly linked to actual business (Kohler, 2014) . The higher values of these ratios (non-interest income share, fee income share, trading income share, and other non-interest income share, show that a bank focuses more on non-traditional activities. Appendix Table 2 provides the formula for each diversification measure.
We also use some control variables X it on equation 1. The first is the equity-to-asset ratio. This variable is used to measure a bank's capital, bank's leverage, agency cost, and as buffer if shock occurs. The second is the costto-income ratio, used to measure a bank's efficiency. Similar to Sawada (2013) , we expect this variable could have a negative impact on ME/BE, or in other words, firm value will be decreased if cost-to-income increase. Non-performing loans (NPL) are loans that are given to unhealthy firms, already beyond its maturity term, and the result of restructuring. We expect NPL to have negative impact on firm value and positive impact on risk measurement. Returnon-asset ratio (ROA) gives information about a bank's profitability. Sawada (2013) expects that ROA to have a positive impact on banks' value but an unclear effect on risk. The last control variable, bank size, will be estimated by log of total bank asset. In order to control for the individual effects of each bank, we estimate equation 1 with within-effect model η i and all the explanatory variables are used in lag 1 year form to avoid simultaneity.
Result & Discussions
The overall descriptive statistics of the data used in this paper is can be seen on Table 1 . The highest standard deviation from the performance and risk measurement variables appears in ME/BE ratio. Meanwhile, the non-interest income share variable has the highest standard deviation in the revenue diversification of revenue. The second table (Table 2) shows the correlation matrix among the core variables in the research. The correlation between other non-interest income and non-interest income share is particularly high, but we will simply ignore the high correlation here as they are used in a separate regression model.
Estimation results using ME/BE ratio as dependent variable is summarized in Table 3 . At the first column, non-interest income share significantly and positively affects the value of the firm on 1% significance level. The result indicates that increasing NIS could increase the value of firm. This influence is in line with Sawada (2013) , that NIS positively affects the value of the firm.This finding was highlighted by Baele et al. (2007) . The stock market turns out to anticipate the diversification of revenue resource to improve the potential growth of a bank's return in the future. In other words, revenue and cost from diversification are valued more in the market compared to probability of cost that diversification will increase the complexity of business and agency cost. Moreover, Laeven and Levine (2007) told that a bank with activity switching from the traditional to the non-interest revenue based and other investment of assets will have higher value then the traditional one. In addition, there are only two control variables that significantly affect a company's value, i.e. the size of the company and bad debt. Both of these variables affect the dependent variables negatively.
Column 2 in the Table 3 shows that the increase in the share of trading income as well as other non-interest income can increase the value of the company. This is reflected on the coefficient of each that significantly and positively influence the value of the company, at a significance level of 1%. Based on Meslier et al. (2014) , trading income is one of source of non-traditional income which has less correlation with net-interest income growth. That is why it could support banks and in turn increase a bank's value. This also strengthens Li and Zhang (2010) statements that decreasing covariance with net-interest income will benefit diversification activities. Consistent with the results in column 1 of Table 3 , the effect of control variables the size of the company and the ratio of bad debt are significantly negative to the value of the company. Table 4 summarizes the regression results of income diversification against company'stotal risk. In column 1, the non-interest income share has a negative effect and significant at the 10% level. This means that increasing income diversification can reduce a company's total risk. This influence is also found by Sawada (2013) and Baele et al. (2007) in their studies. Stiroh (2004) as quoted on Lukmawijaya and Kim's (2015) , mention possible reasons for this finding. Non-interest income has less dependency- with the overall business condition than traditional interest income. Reliance on non-interest income could reduce cyclical variation in bank profits and revenue (Stiroh, 2004) . Our finding shows the possibility that non-traditional activities such as fee commission, trading activities, and other non-interest income are exposed to different shocks with traditional banking activities, which is pooling fund as deposit and giving loans.Therefore, adding non-interest income in a bank's revenue portfolio could reduce the bank's risk.
The evidence can also be seen from the real example of banks filing bankruptcy because they were only focused on lending activities, even to the fluctuating sectors such as oil and gas, such as the Penn Square Bank in Oklahoma for example. Similar occurences can also be found in some banks in the US that suffered bankruptcy in 2008 because it was too focused in the subprime mortgage market. These results strengthen the statement made by Diamond (1984) that risk sharing due to diversification lowers the total risks borne by the company.
While in column 2, the negative influence is found only on the other non-operating income share that is significant at 1% level. This shows that the increase in other non-interest income share can reduce the total risk of the company. This influence is not found to be significant by Sawada (2013) which only shows the fee and trading income as a negative independent variables.
On the part of the control variables, the size of the company and the ratio of equity to assets are consistently negative in column 1 and 2 at 1% significance level. Negative influence of the ratio of equity-to-assets against the risk of total company had also been summarized in Sawada (2013) and Baele et al. (2007) studies. Table 5 shows estimation result for systematic risk. On column 1, the coefficient from non-interest income is positive but not significant. On the other side, column 2 shows that when we decompose total risk, the coefficient of fee income share is negative and significant at 1% level. This is linked with Sawada (2013) and shows that bank with higher share from fee income has lower systematic risk. Fee income and bank commission are conducted from its service such as cash management for the customers who enters into business transactions with foreign businessmen, administration fee from bank's service, etc. It shows that fee-based activity is not something that is related with the market, including when the bank does cash management (because its role is only to become the intermediary). It is different from trading activities that can be influenced by market risk because it is related with the use of financial instruments and is written down on bank's trading book. From the explanations above, the capital market can anticipate the correlation between the market portfolio return and fee income, lower than any other revenue sources. That kind of anticipation is a result from the expectation that fee income will be a stable revenue source for the bank. Table 6 shows the estimation result from idiosyncratic risk. Column 1 shows that noninterest income coefficient is negative and not significant. This result corroboratesthe findings of Sawada (2013) that bank in general cannot reduce the idiosyncratic risk by increasing noninterest income shares. Many banks nowadays tend to diversify their incomes (Sawada, 2013) . Baele et al. (2007) finds that when banks are overly confident about diversification, their bank-specific risks become larger. On the other hand, trading share is proved to have positive and significant effect on idiosyncratic risk. This strengthens Li and Zhang (2013) finding that the marginal revenue from such diversification will continue to decline gradually due to the high volatility of non-interest income than net interest income. It means that the preference for diversification can aggravate the companies' risk. This result also strengthens Hidayat, Kanikaka, and Miyamoto (2012) finding that excess reliance on the activity of the commission and fee are related to high banking risk. However, on our findings, the relation is one with excess reliance on the activity of trading. Another possible reason for this finding is that trading activity raises the volatility of net income growth (Stiroh, 2004) .
Robustness Test
Random Effect
This study uses two robustness tests,these are Random Effect and simultaneity by using TSLS. The result from Random Effect is used to see the impact on banks' value and risk, and whether on average it gives similar results with the Fixed Effect model, especially in terms of the direction of the effect (positive or negative). The result of Random Effect could be seen in Table 7 . One important thing to take from the result is overall, it has similar result with the benchmark model (fixed effect). On average the (-4.877867 ) Adjusted R benchmark model shows higher t-statistic and lower probability.
The differences between the results are followed. Random effect shows that fee income proportion has a negative impact on firm value which could be seen in column 2. Random effect also estimates that there is a negative impact (but not significant) of income diversification on systematic risk, which could be seen in column 8.
Adding this result with the result from Table 3 until Table 6 , the benchmark model and the Random effect gives evidence that income diversification by non-interest income could decrease banks' total risk and increase in fee income share could decrease its systematic risk. Increase in diversification through other noninterest income share could decrease idiosyncratic risk as well.
Two-Stage Least Square
Although we have used explanatory variables in the form of 1 year lag to avoid endogeneity, there is yet a small probability that simultaneity exists (such as reverse causality). For that reason, we conduct regression from equation 1 with instrumental variables to control endogeneity. We use diversification measure (DIV it ) that is lags by 2 years as instrumental variable. We also use interaction between asset and dummy year as instrumental variables. On the first step, we regress instrumental variables and other control variables on diversification measure at one year lag (as dependent variable). From the result, we take the fitted values and use it on second step regression. On second step, we regress the fitted values and other control variables on market to book equity and banks' risk. The result could be seen in table 8. For column 1, 3, 5, and 7, we use non-interest income as a diversification measure that will be included as instrumental variables. On column 2, 4, 6, and 8, the instrumental variables arefee income share, trading income share, and other non-interest income share.
On Table 8 column 2, we find that fee income has positive coefficient and significant effect on banks' value. Column 3 shows that non-interest income proportion has negative coefficient and is significant on total risk. This result shows that an increase in non-interest income share proportion could decrease banks' total risk, even when controlling for endogeneity. Column 4 shows that other non-interest income share has a negative coefficient and is significant on banks' total risk. Adding this result with Table 3 to 7 gives strong and robust evidence that income diversification by noninterest income could decrease banks' total risk.
Conclusions
This study aims to see if the bank could take advantage in diversifying its income from different activities by observing the impact of diversification of income on company value and risk, based on data from the stock market. Proportions of non-interest income is used as the measurement for the diversification of income.
To conclude the model and robustness test, there are four important things to state. First, overall the non-interest income has no significant impact on banks' value because it is not supported by the robustness test. However, robustness test with TSLS gives evidence that fee income has positive impact to bank value. Secondly, we found that banks, especially for those of a larger size, increasing their income diversification with non-interest income could minimize total risk of the bank; specifically on the proportion of other non-interest income. These results are consistent with two robustness test which shows that income diversification (proportions of non-interest income and other non-interest income) and bank size has significant and negative impact on total risk. Then, we found that when the bank increases the proportions of fee income, it can reduce its systematic risk. This result is consistent with robustness test by random effect model. Lastly, a bank with good capitalization can minimize total and idiosyncratic risk. This result is consistent with robustness test by random effect which shows that the equity to asset ratio has a negative and significant impact to total and idiosyncratic risk.
To summarize, a bank (especially large and have good capitalization) can increase its value for investors and reduce its volatility (total risk, systematic risk, and idiosyncratic risk) by diversifying of income with non-interest income, especially through fee income and other noninterest income. Based on this research, along with the preparation of implementing Basel 3, this can provide important information to bank supervisor, regarding the increased capital requirements. Based on our research, we suggest banks to diversify and increase their non-interest income share, if in the future they would need to deleverage and choose to reduce their lending in order to achieve target capital. By increasing non-interest income, they can reduce volatility during the adjustment time. For further research, there is non-linear relationship between risk and non-interest income, so it can be known if there is maximum point of the bank in diversifying by increasing the proportion of non-interest income. Another consideration for future research is adding country-specific variable as control variables to have cross-country study.
